Absolute infrared frequency measurement has been extended to 260 THz with the measurement of the strong 1.15-gm laser line in 2 0 Ne. The frequency was synthesized in nonlinear crystals of CdGeAs 2 and Ag3AsS 3 from stabilized CO 2 lasers and the 1. 5 -Am laser line in 2 0 Ne. The measured frequency is V20Ne, 1.15 gm = 260.103 284(30) THz.
THz.
This Letter describes the synthesis and measurement of the frequency of the 260-THz (1.15-gm) laser line in 2 0 Ne (the first cw gas laser'). This frequency is the highest ever directly measured and can be easily doubled to give a known frequency in the middle of the visible portion of the electromagnetic spectrum. The synthesis of 260 THz was achieved by using the quadratic nonlinear susceptibility in crystals to mix known laser frequencies. The nonlinear optical effect in crystals has previously been used in precision metrology for wavelength measurements of stabilized C02 and reference lasers were stabilized to the saturated absorption in CO 2 , 5 and the C02 power lasers were frequency offset locked. The 1.15-gm, 3 He-2 0 Ne laser was frequency offset locked to a Lamb-dip-stabilized 1.15-gm, 2 0 Ne laser. 6 The 1.5-Am, 3 He-2 0 Ne laser was set to the center of its gain curve. The basic lasers have been described elsewhere 7 with the exception that mirrors and gas fills were changed to enhance laser performance for each particular frequency. This number is in agreement with the frequencies derived from wavelength measurements in the spectra tables 11 and a recent, more accurate wavelength measurement. 1 1.52-gm frequency' 0 (25 MHz) and the determination of line center (15 MHz). Although the 260-THz measurement has an uncertainty of 1 part in 107, it is anticipated that a remeasurement of the 2 0 Ne, 1.52-gm frequency will improve the overall accuracy by nearly 2 orders of magnitude. Work along this line is currently being pursued. Previous frequency measurements up to 197 THz (1.52 gim) have utilized the tungsten-nickel, pointcontact diode as the nonlinear element for synthesis and detection. Several unsuccessful attempts were made to use this diode in the measurement of the 260-THz frequency before the measurement described above. After this frequency had been successfully measured with the nonlinear crystals, the 4.73-, 1.52-, and 1.15-gm radiations were focused on the point-contact diode in another attempt when the beat frequency was known.
All rectified signals were of the order of 1 mV; the polarity of the 1.52-and 1.15-,gm signals was opposite that of the 4.73-gm signal. A search was made at the known beat frequency with diode impedances from a few hundred to several thousand ohms. The results were unsuccessful.
Successful measurement of the 260-THz He-Ne laser marks the doorway into the visible domain for direct laser-frequency measurements. The use of nonlinear optical techniques for precision measurements, such as those described in this Letter, will become more and more commonplace. In fact, the frequency stability of the 260-THz laser is known to be excellent, 6 and this frequency can be easily doubled,' 3 thereby synthesizing a known stable frequency of 520 THz (576 nm) in the middle of the visible spectrum.
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